Associations between efficient processing of brief, rapidly presented, successive stimuli and language learning impairments (LLI) in older children and adults have been well documented. In this paper we examine the role that impaired rapid auditory processing (RAP) might play during early language acquisition. Using behavioral measures we have demonstrated that RAP abilities in infancy are critically linked to later language abilities for both non-speech and speech stimuli. Variance in infant RAP thresholds reliably predict language outcome at 3 years-of-age for infants at risk for LLI and control infants. We present data here describing patterns of electrocortical (EEG/ERP) activation at 6 month-of-age to the same non-verbal stimuli used in our behavioral studies. Well-defined differences were seen between infants from families with a history of LLI (FH+) and FH− controls in the amplitude of the mismatch response (MMR) as well as the latency of the N 250 component in the 70 ms ISI condition only. Smaller mismatch responses and delayed onsets of the N 250 component were seen in the FH+ group. The latency differences in the N 250 component, but not the MMR amplitude variation, were significantly related to 24-month language outcome. Such converging tasks provide the opportunity to examine early precursors of LLI and allow the opportunity for earlier identification and intervention.
Introduction
During the first year, the critical foundations of phonemic perception and later language are established and can be observed well before spoken language emerges. Such precursors of language are evident in the infant's well-documented ability to process auditory, speech, and language information. In particular, the ability to perceive and categorize auditory signals occurring within tens of milliseconds is one of the skills essential to mounting language.
Psychophysical studies of infants strongly suggest that these acoustic abilities and the necessary underlying cortical substrates are in place from a very early age (Aslin, * Corresponding author. 1989; Eilers, Morse, Gavin, & Oller, 1981; Irwin, Ball, Kay, Stillman, & Rosser, 1985; Morrongiello & Trehub, 1987; see Fitch, Read, & Benasich, 2001 for review). While not at adult levels, the acoustic capabilities of the human infant are impressive and include keen sensitivity to auditory sweeps, gaps and changes in frequency (Aslin, 1989; Aslin & Hunt, 2001; Jusczyk, Pisoni, Walley, & Murray, 1980; Trehub, Schneider, & Henderson, 1995; Werner & Rubel, 1992) . This ability to perform fine-grained acoustic analyses in the tens of millisecond range appears to be critical to the decoding of the speech stream and the subsequent establishment of phonemic maps (Aslin, 1989; Aslin, Pisoni, & Juczyk, 1983; Eimas, 1975; Eimas, Siqueland, Jusyzk, & Vigorito, 1971; Kuhl, 2004) . Importantly, all the components that are necessary for children to process, discriminate, and acquire language are already in place at this early, preverbal stage of development.
